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Imago profectton arrangement 



The Invention relates to an Image projection 
arrangement comprising a light source tor produc- 
ing a first llgtit beem, a reflective Image display 
system arranged In the path of the first light beam 
and having at toast one Image display panel for 5 
generating an Image to be projected, a projection 
lens system arranged In the path of a second fight 
beam originating from the Image display system 
for projecting the Image produced by the image 
display system onto a projection screen. to 

The notion (mace projection arrangement must 
be understood In a vary general sense and com- 
prises an arrangement for displaying, for example, 
a video Image. * graphic image, numerical Informa- 
tion or a combination thereof. The images may be is 
both monochrome and colour images. In the tetter 
case, the display system may have three colour 
channels for, for example, the primary colours red, 
green and blue, each channel In eluding a display 
panel A monochrome image must be understood so 
to mean an {mage having only one colour, the 
colour in principle corresponding to a given 
wavelength and In practice to a wavelength band 
around this given, central, wavelength. Such an 
Imsge can be formed by whet Is commonly re- 25 
ferred to as a monochromatic beam having a cen- 
tral wavelength and possibly a wavelength band 
therearound. The projection screen may form part 
of the arrangement and can terminate this arrange- 
ment at one side. It is alternatively possible for the so 
screen to be' positioned at some distance from the 
arrangement and to ta constituted by. for example, 
a wall with a suitable reflection. 

The European Patent Application no. 0 166 194 
discloses an image projection arrangement Includ- ss 
ing a reflective Image display panel having a layer 
of liquid crystalline material, which layer is pro- 
vided between two electrode pistes. This image 
display panel is known by the abbreviation LCD of; 
liquid Crystal Display. When a reflective Image *o 
display panel is used H must be ensured that the 
second beam reflected by the panel is spatially 
separated to a sufficient extent from the first beam, 
originating from the radiation source, so as to en- 
sure that the projection lens system arranged In the as 
path of the second beam does not also intercept a 
portion of the first light beam. To that end. In the 
arrangement disclosed in the European Patent Ap- 
plication no. 0 168 194 the chief ray of the first 
beam Is Incident on the image dlaplay panel at a 
predetermined angle, deviating from 80*. denoted 
the angle of incidence to the normal on the panel. 
The chief ray of the second beam Is then reflected 
at an equally Targe but opposite angle, so that the 
chief rays of the first and second beams have 



different directions and enclose an angle equal to 
twice the angle of Incidence. So as to provide a 
sufficient separation between the first and second 
beams the angle of Incidence must be relatively 
large. Especially when an LCD panel Is used, it Is 
however usually desirable for the angle of Inci- 
dence of the first beam to be preferably zero and 
not more than some degrees. The full separation of 
the two beams then occurs only at a relatively 
large distance from tie image display panel, so 
that the image projection arrangement must then 
be relatively long. 

The present invention has for its object to 
provide an image projection arrangement of a com- 
pact structure, whilst the angle of Incidence of the 
first beam on the image display panel can still be 
small. To that end the arrangement according to 
the Invention, Is characterized in that between the 
light source and the Image display system on the 
one hand and between this system and the projec- 
tion lens system on the other hand a beam- splitting 
transition from a first to a second medium is pro- 
vided, these media having different refractive in- 
dices, the transition being arranged such that one 
of the first and second tight beams Is totally re- 
flected by the transition whilst the other light beam 
is transmitted by the transition. 

Said transition effects also at a small angle 
between the chief rays of the first and second 
beams a drastic separation of these chief rays, and 
consequently of these beams, so that the projec- 
tion lens system can be arranged relatively close to 
the said transition. 

En principle, any transition between two trans- 
parent media can be used as the transition, pro- 
vided the refractive Indices of these media a suffi- 
ciently large. Preferably however the arrangement 
is further characterized In that the beam-splitting 
transition is constituted by an Interface between air 
and a transparent material. 

This preferred embodiment may have the fur- 
ther characteristic that the beam-splitting transition 
Is included in a system of prisms formed, by two 
transparent prisms having an air layer between two 
facing surfaces of the prisms. 

Since the transition Is enclosed In the prism 
system it is appropriately protected from contami- 
nation and damage. Of the composite prism the 
Incidence face for the first beam and the exit face 
for the second beam may have an equal orientation 
relative to the main sods of the first and the second 
beam, respectively, as an Image display panel, so 
that optical aberrations can be corrected in a sim- 
plest possible way. 

An embodiment of the image projection ar- 
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modules the pote^ inform a- 
eght beam In af 0 ^"™ use 0 , m9 callable 
to ^ in <*<* cCactaristic that in 

Dght » "«UB. has thaler ch* 
tha rediation paw 1rom *L hand arcd in ma 
teenS)^ ^£5STJ£ Preiser 
radl^on P* ^*jL^nd a pototeaBorw"- 
lens system «^ r °^Sd £ splitting the 
sitjv© beam splitter 18 *f^^ rC9 wo two mo- 
dern originating trorn ^^f^ams which 

are both ^^K"^ ^ ^ 
tor ™«n**9 *^ 6 wl ^ 9 image information^ 
have been m * u ^ ^Lentlonal Image projec- 
Whereas in ^^^TLiarijatton-rotetonal 

display panels, in the In- 

direction is trans^tted^ ^ ^ 
menSoned embedment * tha ^ a gocon d 
infl to *e invention also w ^ fir8l po- 

£,aa8on direction, sobas^r, Wo rma- 

p^rt 4127322 it te^ 1 ^*; modulate M 
ot increasing tha ^J^-JSwl light beams 
mutually P 8 ^* 0 "^ »»rce vrtth the same 
originating trwn «* w ^ m * ( JL wUn e thase beams 
Sore informaflonand » f ^J mBnt oacn light 
&ter. m tha Prtor art ^ 
baam is modulated W" ™ „ ^ ro- 

'5S 80 ** TXS^ acceding to the 
quired as in •» *T*L prto r at arrangement 
LaiHon. In •W^'"^ from the un- 
it* modulatadse^d beam '^^naWva 

modulated J^^Jetement «hose mode 
. b9 am splitter and not byan roltec9on . 
oi operation is baaed on J^ mbod!in ent of the Im- 
W A Practically 'n^^ 8 ;^^ to tha 
age Proiac«on in that the Image 

display system is »^ nta a nd a conv 

comprlslna cotour-ael^ eiamenta 
posits image d *P ,8 *J*^ h group ot Image ele- 
divide into ^^J^lofT predetermined 

r^nts Q*—*5! It^cotour dTe colour- 
ed borreapondrngtoW group 

setecove elements beionginu 
of image etements. may be hir- 

TWs colour image dspwy ^ ole- 
«" ^^e^Sa^rSty of colour-*^ 
uve beam f^J^m cl dTHerert c* 



lmaae Information Into a cotour 
with mcittochrome^age tJ3ain , and ft* 

Image Worrnj^^J^ a separate 
m the path of ^.t^XTwnoaa cdtecbve • 

groups of 



to the path ot ea* « ^^ ^ oaHecSve 

characterized In thattwetfo ^ im- 

tam includes one ima* m** ^ ^ ^ 
i» ags elements « . gWen colour and** 

generating a sub-image wag filter Is 

image elemem Wongs. tiva diaracter- 

Tt, e embodjmerf l ^ the colour 

iging feature has tte J^7 Mmprlses a mim- 

80 ^J^co^ur .m^ prc- 

nXrem^mert^^^^t 
)ecton anangsm^ in wcoro source is 

Untion. la *f^ rt ^ m onXomaBc Dg« aour- 
25 formed by a P»«^Sna number ot more 
cea emanating »^T H sources fomung 
ochromatlc light beams^e iifln^ ^ a 

S «< a*"** SvtSe display panel and 
mooochromatlc ^^'^arZed and that a 
w 9 beam splitting "^SSje rtamarta is orovldad 
system of *»r eornbtning the 

before the P^^„f ^f^orwrrodulatad light 
mon0 ctorna«c^alnform one ^ (fnaQa 

« ager^^X W amb<^^ 0,a00,OUr 
^^0^^ embodiment of the 

^^f^TcoS' image projection ar- 

Fig. s snovrt s ico^ ^bodiment. 
rangement in accordance w* ^ mboohnant of b 
Fig. e shows « preterably used 
o0)ariz8Uo n.sensiOve beam «pw» »- 

image protection arrang 

sources. ^ , denotes an iBu- 

m Fig. 1. reference num eourcs 2, 

minaflon ayaW ^SU?-*. cond—' 
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„, h . ^ch Is incident on 
ay«em pre*** * ,££ to, for example. 

,^9 B display panel «• ™f £ Suc h a panel com- 
Xld crystal panel or LCTO- ^ nBl , a . 1m 
ori»s a lav« of "^ifT^^ch is enclosed 
°' ^1^2. Tna P** « • 
between t*o Pb»a „, glass, ^ 

iUpartrt and. lor a^P*. transparent or 
ITplata 12 a* 00- *!! raided «tth a 

oontrd electrode lO*^ 15.^89^ 

ma matrix electrodes, aa » » 7 -^3. an 

^Tcf 8« <*« "T^aJ 5J TdeaUed position 
• XtrtcllaWoaftba6W«ad a ^ rt8ll3 .Such«* 

electrlc «eld causes a cnans ^ the light 

2C We* «* ^J^J^t Is submit- 

^ or not submitted to a roBu etectric 
field Is present or w i» 

i-lev*^* 1 ^ comnwrty referred* * 
Instead of tna display panel, an sc- 

Sveiv controlled panel mey 8 ^ . ne « the 
TuUta plates * een^nducto 

rJCr^'S example, *e European 

Tna wage dtoptoy P^ te m m V such as *e c<.e 
part at a mora comp 9 .^!, y d states Patent no. 
W*ed In 

4.127.322. m ealdjystwn". ^ 0gM ^am 
the aid of e ^dert on e photo- 

Imetfng from «* ^ ge p3tte rn Is pjo- 
eonducUve toy* *"T^ M Image • «• 
duced in acco-danee « eiectrW W» » 

camode^y tube- TWacauw* ^ ^ 

• be formed p^oU^"^ B ^ 
tertal present betwae* 1 trw j» al80 ,„ aocor 
and a second, counter. **°^ de ^ iy tube. The 

SSc. ^WW"^^ of the dov- 
• varying electric «eld cau«« a [ine ^ 

b,e retraction J » bea ^ Incident on 

consequentty.vjthl^ ^ee In the rotafionj *M £ 
«* "^^fHTan adequate operation 
poteiteation dlracbon. i-or 



m»<4 wtth a number of 
mis ayatem must* JjJ-J ^ to** 
ridWonal layers. The ^anans for m0 re 

united States no. *.w*** 
professional ^ me aid of a display 

_ * image proiecbon ™™ ma»rW 
8 pa«.r*v.n B a^^ibepo^. 
£1 team Incident on tnis 1 P» HoweV er. the radi- 

anon ^ LSrTa P 013 ^^ 
n rt hrt. UstnQ a polarizer * * ri direction is 

SSU from this «9 ht ^iidisplay panel a 
Smte reflected by ™*XJZ V>^<* 
pS^allon analyser 9 Is P^d lively par- 
Section of vmV* fcj „, ^e polarizer^ 
anal to the polarbatton dVacwn ^ 

tr^artaation direction *• system 
^dby«w arolyaar » » P^^bed imaQe 

^merits «hl* «»» ™ ^ by the analyser. 
!l beam through ^ * J^L^n modulation 
^^eiyaer 9 convert.** Tnepro- 
m the beam Into an m*"^» h 8hawn schema«- 

wH n one single tons e»m 30. The 

JJtoJ Panel 10 on^P^n 

opUcal . path ^ b fT tena . So as to limit We 

30 le«a system »* I 2^-»J»**^ 
dimensions of ^ anang ^ ^ „ ^aar 
^ 8 n me proie^n ays»m ^ 

30 can be mWad«* here the Image 

m the embodlmant fteld „ appHed 

39 elements ^f^w<**»*^ 
39 are displayed -JJJJpos** to ao oonbd 
screen 30. It ls ^!* la ta say 6> apply such 8 
an image element, fttf to» > e fin early 
told strength across ft"*^, te not totat- 

thb ^JV^rpSon 's blocked TW 

being adjustable. larteed Hgm, an im- 

, n8W ad of using J^t^g liquid cry** 
„ aae prelection arrangement na»^ op$(ated 

W Xlay Pa-"* "ZSSFpM** •** T m ! 
with circularly "Jf^-WWy 



XTcOon ot rotation of (he eWp- 

or thTraao between *• «J**J ^ rt additional 

W «cS P^jfttt***** 
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«„ te changes of ^ pdariraUon direction 
changes into cnany»* 

o, mis linearly petard •J"- dlsptey ay**" 
N use la made of an ■«« ttate rotate 
whose Imafie ^ no-vdrtvon 

me polarize** ^^CpoiariaBon diteoOon. 
etaledono longer «^ materiel whk* 

a" layer Uw* £™ me full beam 
rotate* the w*h *° T 

twough 90* can be appfledm lma8B on the projec- 
dbplay panel 10. «o ^* 9 '^ a5 me image 
Son screen bee *°J^*Z™ 'mage display 
termed m an ^^^o not change «• 
panel whose Image *e<T»n» ^. 
5aoia»on ^reclion in ^ drw^sm^ ^ ^ 

An ^r^nSnCrS V can ^ be 
1 b denoted by ^^JT which the Image 
used H in anj * not change me 
elements in the ""J wante to have these 

poison cHrect.r* one jet Qn ^ 

image elemerte ^^^, ^ object =« 
P 10 ^ ^'^ed^Xst or to effect e de- 
obtaining an '^ff^^cy of the arrange- 

— * rintease^ ^* ta0 - 
merit, or to increase 

display panel. material It 

instead of a *£„*7vH*ate. where* 

Is -""^SSfJS Section «ght a- eddl- 
x Is the wavelength ^e ^c^^^^ rota . 

1,0 d F ? TSews on* the chief 
B1 2 b,. These beam. «^£S *P^ 
1th such mat only 
panel 10. The P™'** 0 "*^ iL w Oght from the 
Z* m ^^ct thl tt^belns bi and 
beam b,. In ^^JZ 'd in the region ot the 
ba are adequately separated 'n a w 

Selection lena system ,M *• «~ ^ 
distance between *UJ ^* om , n accordance 
play panel to be large, use * ^ beam 

;,m the mventton of * «g« ^ 
separator In the tomi <*- « pr.^sO 
5. This eystem comprises^ ^ material be- 
and 7 ot 8. Since me Index 

W een which ^ o ^ e 8 ^ materia! <n„ la for 
rf refraction n ra of tt» I P« refrado n, n,. of 
example 1.6V «^J* TSUon the interface 
air (n, » 1-0 Sngte 9, which exceeds 

of the P^«£*« ^mcnly referred to as 



. ^ ^ftected When the light beam 
w)I completely to angle tees man 

is incident on *. « ^ trsnsmiaed. In 
me crWcal angle^bean^s » o, 
*e embodiment of Flg^t J* ^ Q , ^ ^ r 
s me prisms 8 and 7 J"*™ eh met the beam b, 
layer a have beencho«n~cn (n w 

origlnasng ^.^j^e Hwards the display 

panel 10 and me "»« tnteriece. The 

,o panel la My W^l^W 0 , and the beam 
antfe of incidence ol"^*^ „ merefore larger 
to. respec^ety^»» WW ^ 
or smaller, respec^ly. ^ chief .ay of 

The prism system ***** ™ ^ may be 
,s the beam b, endoses • ^^arr, b, Con- 
near 90*. with me <*«?J*l™ system » can be 
* P2*-rVi 10. so mat «be 



sin & g • "~ 
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eystem. „«wibte to Choose me ori- 

R is alterr^vety po^'bte 10 to me direc 

entadon of me W^VJST. manner that 
tiona of me beam» ^^J^ptay panel 10. 
2S tWbeemb.latraj^^^ 8 ^m.end 
W nlch la men toM ^J^^ia me txoiecton 
the beam b» <a ^^.^figuratlon provides 
^ e system »• TWs >W ^ ^ 

modulMedbeamb,. projected. « '* 

If a colour image is y ^^m 

possible to use mstead of an«^ ^ 
& one imagery P«» fe( eltam p^ 

„ ^.nmodlmentme^^'^ 
croaasotormedbytwo ritahrow g B , „ „ 

beam b, reflected by^ which re- 
^dent on me M t dlehrtte rrrtm* ^ 

b,* le Orient on thedlsP^ 1 ^ me beam b,.. 
Sue suWmage Is oene'8»o Uon is re- 

modulated with 'J^JgtfS *• P™« » 
fleeted to me dichroic crc^ component 
The beam having a red *££cZ im , +1 M m- 
and banammed by dl<*«*c ^ 
ddent on me second dfcwo panel 
reflects the red ^f^^mage le generated. 
80. m this panel me «» w ^ iirBO e In- 



so 
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„ . QO +hfl haair\ component b 8lB to th© 
and reflected »* e a ^^c£^e mirrors 41 
dchrolc cross ja ^ce^ component 

Intafmason. 9mbo dlment at a colour 

air at which the total ^^^V^ enclosed 
original ^^^^e^prteea a 
between ^^^a «hlch both me beam 
P,,8m c^T spHtfno and colour re- 

separation and ^J^-T system 70 18 formed 

combinat,0n £d ^ a *ir layer 75 

from three prisms 71. 72 <™ ^ 72 end 
bebtg present between the Pf/^TV 8 ^ „„ m , 

air. The angle eJ , /L^vreflected. TMs 

^ "!SE5S Si !£? the ar^le of 
beam paassa ma layer ^ 72 

Incidence on the ^Thereafter the 

to air ts leas then me JZ 77 which 

5^3OT5^S* - transmitted^ 
layer 77 * £££5! 
dlchrolc layer 78 which reflede J" ^ 

b„ and transmit «* J"" ^10 C beam 
wards the green ^X^^a Jeen image 
component t>„ mcdul^ ^ me >oiecBon 
Wormaflon is direriy b,, 

tens system 20. The red J^'^^^naeted 
reflected by the dlchmlc layer 78 to fott«y 

from the layer ol air 78 to » f^J^M ^» 
panel 60. The reflected 
. the red image ^^J^Sr reflected 

^"ll^H^c .atr 78 a^ ccmblnad with me 
by me dkhroic layerTfl i» ^ 

green beam camponent b» t . fre 
78 these beam ^iTend Complete beem 
y U e beam component Dz,b ana " 



image Information. This beam „ 

the element* 4 and 9 em a****" 1efably 

equal ortenteten w Image die- 

^ second beam. ^-J^ on b9am bl . b 
play panel. Averts |L behaves as a double 
as *° ^™™%l Z ^ resuH which the optical 
plane-parallel Kgsm can be mini- 

aberrations of me projection beam «n 



„ae to made of «• ^ed by me r . 

ton ^Inaelwo oZ componerrtsb, and 

spfittsr may be tomted " m ^^ S eparati« 9 
91 ^ 82b9twee l^S^ reflects .he 
laYW " ' S 'Zt'^sTan^on direction 
95 me IWU and which is 

is parallel to me plane io nt arid trars- 

commonly ^»^ M h ^^Satlon d.rec- 
mita the component b, vrtwae pow* 
- tlon extends transverse^ of^plarwof^i 

<. and which is rormed 
ponent The plane Ir^de^ew the 
by the chief my of the .nddent aa oeam 
normal to plane 83. , ^ by ^ i ay - 

« er 93 is directed to J 3 mrough the 

ar layer 8 of the »^ , ^V e is less than the 
6 because Its angle of ncWa^«< te 
critical angle. The beam «"£"^ 0 n and ro . 
so modulated wHh ^'^jf^ma^me crifl- 

cal angle on *e * y °V, lhB component b 2 
,o a reflector 98 «ruch ^^.^90. The 

» me ^ct:^™^^ ° f 
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r^TT^ r^co tothelmaae 
If'T'^MO Is there modulated with the Inv 
display P 3 " 8 ' 10 ' '* , „ B=r ^rt thereafter passes 

wo beam components b ' a *~ ° ' ^ mod- 

u,ate<1 W * 'JSJhi iXtion. the polaiteallorr 
a^aln to one beam tejn w o^ 

8 ensftive ^^^^CTcompcnents b 
^^^^te^varlatlon ol these com- 
oonverted into an ""f^? beam splitter also re- 

££S S* 
places a polarizer wto an » respec- 

have to be P^ d ^^°*!J^, £^ 8e ol the 

a sl^r ™n"er » t^Tto ol iast-mentloned 

W eans ot what Is commonly how 
colour-splitting pH ^^J^ in the colour 
s«Ch a syjaeni ,100 <^^ a(tec8 „g knage 
image projectta" |^J3eo tor generating the 
display t^^FJEL, ^actively. The 

prism system 10 °te wneo 7^ ^ ^ 

^ <*-•«» •'•' 
beam component s^ ""^r, " w d | C hroto 
panel 50. Of the light \°£nsmltted 
layer 104 the , *^ ? „ W « the red 



^ component b'v '^^^ * . 
Interface* turfi ian»*to ^n a similar 
W,te ^, to ^ffb'TTsS by the prism 

5 system »w in » b and b ?,r> 

components. *e ^^^^ the «scciated 
after having be*. moduW-d by by 

* h0W ° "L t TSn *TopPOSlte direction. 

two cementedtogewer pn«™ 
material, the opticaM -J - £.^£2* P<»- 
M a Xt^monty denoted as a 

able to utilize a w«« « w. , ^ m <* 

aian-Thompson prism" or a w ^ 
double-refracttva mawn* *jg*S , dhw ^ Bfc p 

» or s. la «««BdM » „ not sub- 

prism face and the otner t~ ^ 

the doub^acftve ma- 
M tadal to be wed Ifca *«. ^ to „, e 

3s 110 is formed by two J mtemedlale 

H2 of. tor example, gtess, wnn ^ efrac . 

,1 ^?^y aS cry*^ne material 

*• " -^^a hlgb double reflection. The 
which may evidenc e a nign rf 
40 ordinary index of ' » 

valine material Is jJJ^J^SE, index ot 
approximately 15. ^ w '™"™ lwes[1 v6 and 1.8 

depending on ine ^Posra ataiano ma- 

4S the layer 113 «\ nm*P>*M* « th 

MM. the P"«"« JlL^ite w^tonWion layers 
what are commonly relened to as Q , 

„ ^Hg.eV^^dbythacirc.e 

^ polariaatlcn components, the r an^ re 
component^ material Is 
55 that the «*f*^J^* ,3 „ ^Sample 1.6. If the 
equal to n. oi the layer 113, jw w« h ^ 

^ bl ,S '^Th^^ or " ^ to the 
Incidence »i which exceeds or 
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critical angle & 0 the p- polarized beam component is 
subjected to a total reflection in the direction of the 
arrow 117 as the ordinary Index of refraction ap- 
plies to this component. For the e-poiarlzed beam 
component, whose direction of polarization extends 
transversely of the plane of Incidence, the extraor- 
dinary refractive index of the liquid crystalline ma- 
terial applies, so that this component does not 
w see w any refractive index difference on passing 
through the beam splitter, and consequently 
passes through the layer 113 and the prism 112 in 
the original direction. 

Since the refractive Index difference An ° - 
no of liquid crystalline material can be great, the 
beam spBtter 110 made of such a material Is suit- 
able tor a large range of angles of incidence. In 
. addition, it can be ensured mat the refractive Index 
of the prism mats rial and that of the layer 1 13 vary 
In the same way with varying wavelength of Che 
beam bi, so that the beam spfitter has a high 
polarization efficiency over a large wavelength 
range. A very Important advantage of the beam 
spntter of fig. 5 is that it Is cheap since no expen- 
sive double-refractive prism material need to be 
used and its production Is relatively simple. 

There is no need for the prisms 111 and 11 2 to 
be solid, it is alternatively possible for these prisms 
to consist of glass, or other transparent, walls In 
which a transparent Hquld or synthetic material 
having a high refractive index, equal to no of the 
layer 113 is applied. These walls must have the 
same refractive index as the liquid or synthetic 
resin material whcch shall not evidence any de- 
polarizing effects. 

The beam splitter 110 can also Jse used for 
combining the sub-beams b\ and b*a after they 
have been modulated with image Information by 
the reflecting Image cfiapJay panels. 

Fig. 7 shows schematically and In a plan view 
a colour Image projection arrangement having three 
colour channels 13), 121 and 122 tenths res pec- 
tfve primary colours green, blue and red. Each of 
these colour channels comprises a separate radi- 
ation source, an angle-dependent beam splitter and 
a reflective image display panel. These elements 2. 
5 and 10 are shown in the green channel. For the 
other channels the corresponding elements are ar- 
ranged In a similar manner. The differently col- 
oured beams bg, b b and by modulated with the 
Image information are comb I read by a dlchroJc 
cross 40 or a colour-combining prism system to 
one beam b which Is projected on a display 
screen, not shown, by the projection lens system. 

Each of the colour channels 120. 121, 122 of 
the arrangement shown In Rg. 7 can alternatively 
be provided, similar to Fig. 4. with a polarizatJon- 
sensftive beam splitter so that two mutually per- 
pendicularly polarized beams are formed which are 



modulated by the same image display panel and 
are thereafter recombined, so that an optimum use 
of the available light Is made. 

A directly controlled reflective LCD display 

s panel which can be used In the arrangement ac- 
cording to the Invention Is disclosed In the United 
States Patent no. 4,239.348. 

The Inventive Idea is also suitable for use In a 
colour Image projection device In which only one 

70 dlspJay panel is used. This arrangement may be of 
a structure as shown In the Figa 1 and 4. In which 
the monochrome panel 10 Is replaced by a com- 
posite or colour panel. This colour panel then com- 
prises a number of image etsments which Is, for 

re example, three times as large as the number of 
image elements of a monochrome panel. The Im- 
age elements of the colour panel are arranged in 
three groups, a red, green and blue sub-image 
being generated by these groups. An Image e(e- 

20 ment of each of the groups Is always added to an 
image element, on the projection screen. Each of 
the Image elements Is then, for example, preceded 
by an Individual colour filter which only transmits 
the co four desired for the relevant image element. 



as 



CQalms. 



1. Ah Image projection arrangement comprising 
30 a Bght source for producing a first light beam, a 

reflective Image display system arranged In the 
path of the first light beam and having at least one 
image display panel for generating an image to be 
projected, a projection lens system arranged in tha 

35 path of a second light beam originating from the 
image display system for projecting the image pro- 
duced by the image display system onto a projec- 
tion screen, characterized In that between the light 
source and the Image display system on tha one 

46 hand and between this system and the projection 
lens system on the other hand a beam-splitting 
transition from a first to a second medium Is pro- 
vided, these media having different refractive in- 
dices, the transition being arranged such that one 

46 of the first and second light beams Is totally re- 
flected by the transition whilst the other Olght beam 
is transmitted by the transition. 

2. An image projection armngement as claimed 
In Oaim 1, characterized in that the beam-splitting 

so transition is constituted by art Interface between afr 
and a transparent material. 

3. An image projection arrangement as claimed 
In Claim 2. characterized in that the beam-splitting 
transition is included in a prism system which 

53 consists of two transparent prisms having an air 
layer between two facing surfaces ol the prisms. 

4v An image projection arrangement as claimed 
in Claim 1. 2 or 3. in which the Image display 
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